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PART i. STRATIOMYIIDAE, 
> 
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(Plates xxvii.-xxvii.. and 23 text-figures. ) 


IXTRODUCTION, 


* 


During the past twelve months 1 have had the opportunity of collecting, in 
the neighbourhood of Sydney, many soil-inhabiting dipterons larvae, belonging, 
for the most part. lo the seetion Braehyeera. Of these, I have suceeeded in rear- 
ing through to the imago, species of the families Stratiomyiidae, Mydaidae, Tab- 
anidae, Asilidae, Therevidae, and Bombylidae, and to the pupal stage, many other, 
as vet nnidentitied, speeies. 

Very little work has been done, in any part of the world, on the early stages 
of the Brachycera, and the Australian forms have, heen, up to the present time, 
almost entirely unknown. The material now collected is therefore of eonsiderable im- 
portance, as affording an opportnnity of studying the lite histories of these flies. 
Many gaps vet remain to be filled. In no ease has it been possible to observe 
all stages in the development. but it is hoped that the preliminary study of the 
data obtamed will prove useful as a basis for later, more extensive, investigations. 
The present paper is intended as the first of a series dealing with the biology of 
the group, arranged in the order of the families. 

The Stratiomyidae, usually placed by taxonomists at the beginning of the 
Brachycera series, are of special interest because of the peculiar, intermediate 
position which they оеепру, in their mode of development, between the two great 
sub-orders of Diptera, distinguished by Brauer under the names Orthorrhapha 
and Cyclorrhapha. 

Although elassed with the Orthorrhapha, and developing a more or less perfeet 
"pupa  obteeta," they pass the entire pupal period within the last larval skin, 
which eonstitutes a hard, proteetive ease, recalling (he *puparium" of the Cyclorr- 
hapha. And the opening up of this case, at the emergence of the fly, is in tlie 
form of a combination of the straight dorsal split of the Orthorrhapha, and the 
anterior circular split ot the Cyelorrhapha. 

A discussion of the signifieanee of [hese characters is outside the seope of the 
present work. Bat the Stratiomyiidae have been taken first, both on account of 
the usually aeeepted position of the family, and beeause the abundanee and ae- 
eessibility of the material makes possible a fuller investigation of the life-history 
of one of this group, than is the case with the majority of the other families 
studied. 
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I wish here to acknowledge my indebtedness to Mr. G. H. Hardy, wno 15 
at present engaged on the taxonomie study of the species, Metoponia rubriceps 
Macy. with which this paper deals. ft was his observation and identification of 
the fly in Sydney. in 1919, which afforded me the opportunity of studymy its 
life-history, and 1 owe to him many helpful suggestions, and assistanee with sys- 
tematie work and with literature. I have also to thank Mr. C. Hedley. Acting 
Curator of the Australian Museum, for the facilities atforded me at the Museum 
for carrying out the investigation; and members of the Museum staff, generaily, 
tor their eonstant helpfulness during the progress of the work. To my mother 
I owe the preservation of hving larvae over a period of two months, when, 
through illness and an enforced absenee from Sydney. J was unable to attend 
to them myself. For the execution of Plate xxvii. in collaboration with myself, 
I have to thank my friend, Miss Edith Fforroeks. 


HISTORICAL. 


At the end of this paper I append a list, with aecompanying bibhography, of 
all the species of Stratiomyiidue which have been recorded in the early stages. 
The latest list of this kind, of which I am aware, was pnbhshed by Brauer in 
1883, nearly forty vears ago. In addition to being now very much ont of date, 
its value is impaired by the incomplete way in which the referenees are quoted, 
and the lack of dates, and of a bibliography. Nevertheless, [ have found it of 
great serviee, in the preparation of a revised and more up-to-date list, and 
have taken from it mauy references which I have had no opportunity of seeing 
elsewhere. The bibliography, which 1 have added, has been extended to cover, 
as far as possible, all works dealing in any way with the biology of the Stratio- 
myidae. Here again 1 have been obliged to rely on earher workers, and on 
catalogues such as those of the Royal Soeiety and the British Museum, and the 
Zoological Record, for many reterences, since a large part of the literature 
quoted is not available to me. But I have endeavoured to make it as accurate 
as possible by а comparison of records in the various catalogues. Arranged in 
chronological order, and with explanatory notes, it forms in itself a brief his- 
torical review of al the work done to date on this subject. In appearance this 
is of considerable bulk, but its scope is limited. Certainly, more attention has 
been paid to the early stages of the Stratiomyiidae than to those of any other 
family of the Brachycera. Stratiomyid larvae seem to be plentitul in most parts 
of the world, and very often live under eonditions whieh exeite interest. or where 
they are readily found. But in many instances the reterence to them consists 
merely of a record of their occurrence, and habitat, with or without a brief de- 
scription of the larva. Thus Packard (1871). Lucas (1879), and Griffith (1882) 
note their occurrence in the salt water, and hot water of lakes and springs; 
Pearson (1882), the finding of a larva on a very exposed part of an oeean 
beach, Florentin. (1899). a great mass of them in exeessively saline pools in 
Lorraine, Markel (1844). their assoeiation with a nest of ants. The larvae 
which have been most frequently recorded and described are those living in water, 
especially the genera Odontomyia and Stratiomyia; and of these the speeies Sira- 
tiomyia chamaeleon L. has reecived the most attention. Being easily obtainable, 
these species have been used by workers engaged in a study of the comparative 
anatomy of the larvae of various inseets, notably by Kunekel d’Wereulais (1879), 
and Vialanes (1882 1885). But the deseriptions have been, as a rule. confined 
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to special organs, and no attempt has been made to give a general and complete 
account of the larval morphology and the metamorphosis of any of the Stratio- 
myiidae. Portions of the nervous system have been described, m ths way, by 
Kunekel d'Hereulais (1879), Viallanes (1882, 1885), and Henneguy and Binet 
(1892); the integument, by Leydig (1860), Viallanes (1882), and Plotnikow 
(1904); the malpighnian vessels, by Vaney (1900); the pharynx, by Vaney (1902) 
and Jusbaschjanz (1910), and the head and mouth parts, by Becker (1910). 
The most importanti work on the devetopment is that of Jusbasehjanz (1910), 
who deals in great histological detail with the development ot the imaginal dises, 
ete.; but he gives no aeeount of the general metamorphosis. lle explains that 
such an account would require a mueh richer material than he had at his disposal 
at the time, and that he had not succeeded in getting many pupal stages, the 
few pupae he obtained being all in the later phases of development. Не pro- 
poses fo deal more completely, in a later work, with the phenomena of meta- 
morphosis and development; but, if the promised work has appeared, it has not 
been accessible to me, and I have found no reeord of it in the eatalogues. I 
have not sen Swammerdam's book (1737). but, according to Jusbasehjanz,. he 
deseribes the metamorphosis of Stratiomys chamaeleon with an accuracy remark- 
able in such an early work. Good deseriptions of the external features of larvae 
exist in various papers dealing with individual species; but the most important 
works, from a systematie point of view, are those of Brauer (1883), and Lund- 
beek (1907). Although Brauer deals with dipterous larvae in general, his work 
is very comprehensive in character. After diseussing the value of larval charac- 
ters in classification, and the metamorphosis of the different groups, he gives a 
section on the characters of the sub-orders and families, followed, in the ease of the 
Stratiomytidae, by a systematic table (p. 23) of the larval characters of the dif- 
ferent genera.  Lundbeek, in his valuable work on Danish Diptera, supplies а 
description of the larvae under the heading of eaeh genus of the Stratiomyiidae.. 
and finishes with а synoptie table (p. 74) of the larvae of all Danish genera. 

Little or nothing is known of the life-histories, or even of the larvae. of the 
Australian Sfratiomyiidae. The only published record of the early stages of апу 
of this group, whieh I have been able to find, is that of Froggatt (1896). whieh 
relates to Ephippium albitarsis (?) Bigot. 


OBSERVATIONS ON THF LIFE-HISTORY OF Metoponia rubriceps Macq. 


For a few weeks in the spring, and again in the autumn. this species makes 
its appearance, in fairly considerable numbers, over grassy areas in the neigh- 
bourhood of Sydney. Well cultivated lawns seem to be specially favoured 
haunts. and the flies, whieh are small, with feeble powers of flight. are usually 
found on, or about, the grass. They seldom rise far above the ground, though 
in the autumn of this year, one female specimen was captured on a window of 
the third floor of the Australian Museum. Like most Stratiomyids. they аге sluggish 
in their habits. and remain for long periods at rest on the grass hlades, where 
they are easily caught by inverting a glass tube over them. Mr. G. H. Hardy 
informs me that he has taken speeimens from the middle of March to the end 
of April. and in the early part of November, but has never seen them at other 
times of the vear. 

The present investigation into the life-history was begun in May, 1919, when 
I reeeived from Mr. Hardy a speeimen tube containing a eluster of eges on a 
grass blade. with the information that they were deposited by Metoponia rubri- 
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eéps within a few honrs of her capture on. the morning of the 16th April. 
Owing to an aceilental delay in transmission, they did not reach me for nearly 
three weeks, during wlieh time they had. become shrivelled and dry, and, though 
kept undisturbed for another mouth, they failed to hateh ош. 

Attempts to seenre further batches ot eggs, by confining the two sexes in 
breeding cages containing grass sods, al] proved unsnecesstul. It was found that 
the thes, for the most part, remained motionless in the one position from the 
time they were put into the cage until their death, a period varying from three 
to ten days; and no ease of oviposition was observed. 

In the following November Mr. Hardy directed my attention to the re- 
appearance of M. rubriceps on a grass plot behind the Australian Museum, with 
the suggestion that this might prove a natnra] breeding ground for it. 





Text-fig.l. — Larva of Metoponiu rubriceps Macq. Dorsal view. (x 10). 
Text-fiv.2. v $ Ventral view, (x 10). 
Text-fig.3. M. rubriceps. Ф emerging from larval skin. (x 61). 
Text-fig.4. M. rubriceps. Empty larval skin of ў. (x 61). 
Text-fig.ta. Detached 'head eap! of larval skin. (x 61). 


Itere a small sloping bank thirty feet long by lwelvé leet wide, in the middle 
of an asphalied courtyard, has been formed by laying down sandy black loam, 
to a depth of one to two feet, on a rubble foundation ot broken bricks. and 
stones, and planted wilh paspalum and couch grass, interspersed with dandelion 
plants and other weeds. It is kept well tended, and always contains a fair 
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amount ot moisture, so that the grass grows well. with thick rhizomes and closely 
matted roots. 

On the 7th November a small portion of this turt was dug up, and a search 
made for larvae in soil spread out over a white eonerete path. Together with 
numerous Нушепоріетоп and Coleopteron larvae, and some cocoons of wasps, 
and Sxrphid dies, some twenty-eight larvae were found, of an undonbtedly Stra- 
tiomvid type. ranging in size from 5 to 11 mm, (Text-fies.1l and 2). Fourteen 
ef these were kept ahve, and confined together in a small cylindrical glass pot, 
containing an inch or two or soil, and some small grass sods, and covered with a 
glass hd. As the grass decayed, fresh sods were put in at intervals ef two or 
three weeks, and a few drops of water added with them, so that the soil was kept 
Just shghtly damp. Five months later most ot the larvae were still alive, bnt 
showed very little inerease in size. 

On the morning of tlie 13th April a male Metoponia rubriceps was tound to 
have emerged. This date corresponded closely with that on which the thes had 
been observed first on the Musenm lawn in the previous year. Accordingly, on 
the following morning, a visit was paid to the spot. from whieh the larvae had 
been taken. Here, large numbers of imagines, both males and females, were 
found already ont, swarming above the grass m fairly rapid flight, the unusual 
activity being due, probably, to a period of warm sunshine following several 
days’ rain. From Mr. Hardy | learnt that a few individuals had first appeared 
a week or two before, bnt that they had not become numerous until within a 
few days of this time. 

Larvae were found to he present in the soil in much greater numbers than 
had been observed in the previous November. A rough search through turf 
laken from an area less than two feet square revealed eighty-five larvae, in all 
stages of development, from larvae 3.2 mm. long, to fully. developed pupae in 
larval skins 8 to 11 mm. long. Two female imagines were fonud just in the 
aet of emerging, and were killed and fixed in this position, half way ont of the 
larval skin (Text-fig. 3). These were both taken just at the surface of the 
soil. ln the same position, among exposed rhizomes, were many empty eases, 
all showing a elean-ent, eireular, aperture at one end, and measuring from 7 to 
11 mm. long. In several instances the anterior extremity, forming a lid-like eap 
to the ease, was still lightly. attached to it ou the ventral side (Text-fig 4). but 
broke away with the slightest movement (Text-tig. Ча). 

The vertical levels, in the soil, from whieh larvae of different sizes were ob- 
tained, were carefully noted. The fully grown larvae were all found almost on 
tbe surface, about the junetions of stems and roots, mostly wedged in between the 
thicker rhizomes, especially of the paspalum grass. In colour, and segmented 
appearanee, these bear a rather striking resemblance to the larvae. From this 
level, down to one to two inches below the surface, fifty of the larger larvae 
were taken. At a slightly lower level, three to four inches down. among the 
finer grass гооіеіѕ. were smaller larvae, always in close association with tlie 
grass. Several were fonnd attaehed by the head-eapsule to roots, and one, removed 
from the soil with its head buried in the root of a dandelion plant. remained in 
this position for several hours. Abont eighteen inehes below the surface, the 
eub-soil and rubble foundation of the lawn were reached. No larvae were found 
at, or below. this depth, and only a very few at the ten-ineh level. These last 
were of medium size. from 5 to 8 mm. longe. 
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For the next two or three weeks flies continued to emerge in the large glass 
jar. containing grass sods, in whieh these larvae were confined. They made 
their appearance suecessively on the 19th, 23rd, and 30th April, and 3rd and 
4th May. With the exception of two females on the 23rd, these were all males. 
By this time most of the remaining larvae of the larger size had been chloro- 
formed and dissected. Some twenty of them were found in various stages ot 
pupation within the larval skin; the vest still retained the unaltered larval struc- 
ture. 

On the 30th April, a second imago. a male. emerged from among the larvae 
collected in the previous November. These two are the only ones of this collec- 
tion which have emerged to date (September. 1920). Six of the Jarvae are stili 
alive, but none of them show апу signs of pupating as yet. 

After an interval of one month. on the 13th May. the Museum lawn was 
again examined. Imagines were now very scarce, only one male and two females 
being observed. There was a corresponding scarcity of mature larvae in the 
soil, bnt numerous empty larval skins were found on, or close to, the surface. 
In the deeper levels. among the terminal rootlets of the grass. smaller larvae 
were still plentiful. Over forty were collected in a few spadefuls of earth, the 
smallest of them being barely 2 mm. long, while others ranged up to 6 and 7 mm. 
A few larger larvae were found closer to the surface. Of these, three were found 
to eontain female pupae, two of them being dead, and already beginning to deeay. 
From a fourth, a dead and dried, but fully-formed male imago was taken. 

It seemed evident that the smaller larvae belonged to one or several vounger 
generations which were burrowing down to pass the winter at deeper levels. as 
the mature larvae migrated to the surface to pupate. But it was neeessary to 
follow them up, later on in the winter. in order to find out just what had become 
of them. Aceordingly, on the 3rd August. another examination of the lawn was 
made. On this oeeasion the soil was very damp aíter five or six weeks’ con- 
tinual rain, and only a small area of ground, about the size of the surfaee of the 
spade, was dug up. No larvae were found close to the surface. but eighteen, 
varving in size from 5 to 11 mm.. were fonnd among the terminal rootlets, at a 
depth of three or four inches, four larvae. froin 5 to 8.5 mm., a little lower 
down, and three from 7 to 8.5 mm. at a slightly greater depth. 

It will thus be seen that larvae of very varying sizes oceur at all periods of 
the vear, and that except when they are about to pnpate, most of the larvae 
are found always аі a depth of two or three inches below the surface. 

Living larvae of all sizes, from 4 to 9 mm., and of all eollections, from No- 
vember onwards, эге still being kept under observation, though a good many 
have died or been lost. owing to the predatious of rats and miee, whieh infest 
the laboratories of the Macleay Museum, and appear to have developed a taste 
for fly larvae. On several oeeasions glass pots left overnight uneovered, or with 
looselv-fitting covers, have been found in the morning with the soil overturned, 
and all the larvae gone. 

Tafe-cyele. 


Fargeau and Serville, as carly as 1825, quoting Macquart’s deseription of 
Pachygaster ater, made the statement tliat the larvae require more than a year 
for their complete development. And Westwood (1840) says that the larva of 
Clitellaria ephippium found by Van Roser. althongh more than half-grown when 
found, was two years in arriving at the perfect state. Later writers appear to 
have paid very little attention to this question of the period ocenpied in the life- 
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cycle ot any of the Stratiomyiidae. Most ot them content themselves with rather 
vague statements, as, for instanee, -that "the larvae hibernate, and development 
takes place in the spring and summer." — Tragardh, in his description of Pachy- 
gaster minutissima (1914) makes the observation that during the summer опу 
small larvae ean be found, from which fact the dednetion is drawn that only one 
generation is produced annually, which hibernates in the larva-stage, eonforming 
to the account given by Perris (1870) concerning Pachygaster pini. Cros, in his 
interesting observations on the larval habits of Stratiomyia anubis (1911), records 
that, of a dozen larvae colleeted on the 22nd Oetober, 1903, four yielded ima- 
gines in the following June, while from twenty-six larvae collected on the 31st 
December, 1909, five flies were obtained successively on the 25th June, and on 
the 4th Julv. 1910. But he gives no aeeount of the fate of the remainder of 
the larvae. | 

None of the larvae of Metoponia rubriceps have grown very much during 
their period in captivity, and some time must elapse hefore it is possible to de- 
termine the normal time oeeupied in larval development. However, it is already 
clear that. although two broods of flies appear annually. the larval period re- 
quires more than six months for its completion, and very probable that it re- 
quires considerably longer than twelve months. This may be deduced from the 
very slow growth of larvae in captivity. and the fact that larvae. already more 
than half-grown when taken in November, show no sign of pupating in the fol- 
lowing September. Although it is not safe to arrive at definite eonelnsions from 
larvae kept under abnormal conditions, these conelusions are borne out by obser- 
vations in the field, since small larvae are found at all times of the year. and 
larvae less than 5 mm. long five months after the last appearanee of the adult 
flies. The smallest larva found, being only a little more than twice the size ot 
the egg. was probably still in the first larval instar when taken. one month after 
the appearanee of the imagines. It seems reasonable to assume that larvae of 
this, and perhaps the 3 and 4 mm. length, hatehed from the egg during the sea- 
son in which thev were taken. 

Unfortunately, no eggs were found in natural eonditions, and. though several 
hatehes were obtained from females captured in glass tubes during the past 
autumn, none of them hatehed out. 

Various methods of keeping them were adopted—on damp blotting paper 
over a laver of damp soll. in a covered glass pot; on growing rhizomes of paspa- 
lum grass; directly on damp soil; or kept in the tube in whieh thev were de- 
posited. In most cases they were covered up from the light, and eare was taken 
io prevent them from becoming eompletelv drv. Under dry eonditions they soon 
shrivelled up, while, when conditions were at all damp, the eggs were continuous- 
ly thiekly coated with fine beads of moisture, and many of them were found to 
he infested with fungus after a short time. However, a fair number retained 
their normal shape and appearanee for ten weeks or more, but in no ease did 
they show any sign of development. It is possible that all these eggs were in- 
fertile. | 


Ow position. 


Gravid-looking females taken during the morning, between 10 and 11 o'eloek. 
nsnally oviposited very rapidly. the egg-laying being finished before midday, 
Usually the eggs were laid on the side of the glass tube, sometimes on eotton- 


wool. In one instanee they were plaeed in a single, fairly even row, along the 


91 STUDIES IN LIFE-III*TORIES OF AUSTRALIAN DIPTERA BRACHYCERA, hes 


side of the vessel. adhering to one another laterally, and to the vessel by means 
of a sticky substance with which they are coated (Text-fig. ба). But all the 
others laid in tubes, as well as those obtained in the single instance in whieh 
one female oviposited on seil in a breeding cage, formed one or two clumps, 
the eggs being piled up irregularly on one another, though often remaining in 
contact at the pole ('fext-fig. 55). 





Text-fügs.C-8. Posterior end of larva of 
AM. rubriceps. 
Fig.6. Lateral view. Fig.7 Dorsal 
view. Fig.S. Ventral view. (x 10). 


Text-fig.5. a, Egg cluster JV. rubriceps. (x 5); 


б, egy cluster. (x 10); c, single egg. (x 32) 
d, sculpturing on chorion of egg. (x 193). 


The number of eges deposited, in cach case, by four females was earetullv 
counted. The numbers were, respectively, 130, 163, 164, and 181. If these 
figures represent anything like the normal number, the fecundity of this species 
is muelh lower than is the case with Stratiomyia chamaeleon Deg., for whieh Mik 
(1896) gives the figure 636. 

The yy. 


The eges are opaque white in colour, and elongated oval ш outline, slightly 
broader at one end than the other (Text-tig. 5¢). They measure trom .80 to .88 
mm. in length, and .22 to .27 mm. in diameter. The chorion is thin, and its 
surface shows a very delicate seulpturing in the form of an irregular. nelwork 
of raised lines enclosing polygonal-shaped spaces (Text-fig, 5d). This marking 
can only be seen under high magnification, and when the ehorion is torn. away, or 
(reed. from the internal contents of the eggs by clearing. Treatment with eaustic 
potash, or with clearing agents, such as clove and cedar oil, did not give goot 
resulis, bnt more stecess was obtained when the eggs were immersed in chloro- 
form, and alterwards eleared in xylol. They then mounted tairly well in Canada 
balsam. 

Кебу. 


І have heen unable to determine the total number of eedyses oceurring during 
the larval period. Only one of the larvae kept in the laboratory has been ob- 
served to moult twice. once on the 3rd. December, and the second time on the 
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Sth June, when $.2 mm. long. A single moulting oeenrred in a number of 
cases among the larvae taken in April and May. The majority of these were at 
the 7 mm. stage, but there were a few at 6, 8, 9, and 9.5 mm. Whether these 
lengths represent successive instars, there is not yet sufficient evidence to prove. 

АН the larvae escape trom the old skin in much the same way. Before 
moulting the skin becomes dry and withered looking, much softer. than when 
funetional, and a lighter colour. The process, whieh usually occupies about an 
hour, begins by a splitting of the monlt skin, along one side, from the third to the 
ninth or tenth segment, the larva slowly moving from side to side, and eontraet- 
ing. Тһе skin of the anal region remains intact, and that of the anterior end 
is split off entire, between the third and fourth segments, Frequently the larva 
emerges from the posterior portion with its head still enelosed in this anterior 
"eap," which is subsequently shed. The empty moult skin. stands out stiffly, 
retaining the same size and shape as when the larva is still enclosed in it. 

The new larva! skin is a delicate white or ereamy colour, its surface flecked 
with ghstening particles, and showing the typieal hexagonal pattern very dis- 
tinctly. It assumes a brownish tinge only very slowly, and is still light in eolonr 
at the end of several weeks. Older larvae show the more normal grey-brown 
eolour, which tones very well with the soil in whieh they live. The eoating of 
particles of dirt whieh invests most of them inereases this resemblance to their 
environment. 

Pupation. 


During the period of pupation the larval skin. becomes mneh darker, and as- 
sumes a dry, rigid appearance, by whieh the condition is easily recognised, 
although there is no ehange in ontward form. Larval skins of male pupae mea- 
sure from 7 lo 8 mm., those of females from 10 to 11 mm. For some time be- 
fore the emergence of the adult tiy the pupating larva is quite motionless, and 
to all appearances dead. One found in this condition on the 13th April, did 
not emerge until the 30th April, so that the pupal stage occupies at least eighteen 
days. This is a longer period than is given by Jusbasehjanz. who states that 
the pupal stage lasts eleven to thirteen days. 


Larval habits. 


The larvae are all extremely sluggish in their movements. — Usually they re- 
main «quite immobile for five or ten minntes after being disturbed: then begin 
slow movements of contraction, and, if lying ventral side uppermost, roll over, 
and crawl slowly and stiffly along, seeking to take cover beneath the soil, a pro- 
cess Which oveupies half an hour or more. On a hard surface, or a layer of 
soll too thin to burrow into, their rate of progression is of the order of 5 to 10 
mm. їп ten minues. Larvae confined in glass pots in the laboratory are usually 
found wedged among’ the roots of grass soon after the fresh sods are put in with 
them, and sometimes adhering іо a root by the head eapsule. It is evident that 
their main, if not only, source of nourishment is in the juiees of the living plant. 
But 1 have never been able to deteet any scars, or perforations, or other evidences 
of injury on the roots, and. even where the larvae are very numerous, the grass 
whieh harbours them shows no ill-effects from their presenee. While living 
normally in soil in which a fair degree of moisture is present, they are able to 
sustain life in much drier conditions. Individuals lefi for twenty-four hours or 
more, without soil їп а dry Petri dish, showed no ill-effeets from the experi- 
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ence. Others, eovered with a thin laver of sandy soil, which, owing to evapora- 
tion, soon became quite dry, were still alive. and quite healthy after several days. 
But larvae whieh had been placed in small porous flower pots, planted with grass. 
were found quite dead. dry and shrivelled, together with the grass, when, owing 
to a week's enforeed neglect, the soil had been allowed to become dry and eaked 
hard. Returned to damp conditions none of them showed any signs of reanima- 
tion. In their powers of resistance to desiccation, therefore, they are strikingly 
different from the aquatie speeies of Stratiomyia observed by Cros (1911), and 
by Laker (1880). The former reeords having kept larvae of Stratiomyia 
anubis m a рша! containing 15 mim. depth of eompletely dry sand for seven 
months before the emergence of the imago. And Laker found a living larva 
of a Stratiomyia sp. in the dry sand at the bottom of a box formerly used as 
un aquarium, after it had been emptied of water, and stored in a cellar for fully 
three months. 
Description of the larva, 


The larvae are very similar in general appearance to those of the genus 
Sargus Fabr., as deseribed by Brauer (1883), and Lundbeek (1907). But the 
Sargus larva, hke those of all other Stratiomyids. is said to have only eleven 
post-eephalie segments, whereas a lateral view of Metoponia rubriccps shows that 
twelve segments are actually present. From a dorsal aspect only eleven seg- 
ments are seen (Text-fig. 1), and in ventral view another segment is not readily 
distinguishable. But, when viewed laterally. it is seen that what appears to be 
the terminal segment, consists, really, of the imperfeetly fused eleventh and 
twelfth, the twelfth segment being direeted ventrally, and divided off from the 
eleventh by a very oblique line (Text-tig. 6). 

The segments are all much broader than long, and of uniform width frem 
the seeond to the tenth; the terminal segments are slightly narrower. The body 
is elongate, and, in the older larvae, tlattened dorso-ventrally. Younger larvae 
are more nearly cylindrieal, larvae of + mm. length having a lateral diameter 
of 1.0 mm., and a dorso-ventral of .93 mm., whereas the corresponding propor- 
tions in a larva of 9 mm. length are 2.0 and 1.6 mm. In transverse seetion 
the segments have the shape of a bi-eonvex lens, with the lateral edges expanded 
into tumid ridges, marked off from the main body. on both surfaees, by a shal- 
low groove. The eleventh segment is somewhat spatulate, with a median and 
two lateral eonvexities on the dorsal surface (Text-figs. 1 and 15). Between 
the segments, the body is slightly eonstricted, and, in contraction, the segments 
are imbricated. overlapping from behind forward in front of the fourth segment. 
and in the reverse direetion from the fourth backward. The ineisure between 
the tenth and eleventh segmenfs is strongly arehed forwards (Text-fig. 1). 

At the anterior extremity is situated the dark brown, strongly  ehitinised 
head, whieh ean be retracted into the first thoraeie segment. 

Integument.—The whole body is invested in a thick, firm integument of the 
typical stratiomyid type. consisting of large hexagonal plates, separated by 
granular areas, which cause a grating sound when seratehed with the point of a 
needle (Text-fig. 9). This armoured coat is strongly impregnated with ear- 
honate of lime. Fixation in Carl's thud, containing glaeial aeetic acid, gives 
rise to a rapid and long continued evolution of gas, proved, with baryta water, 
to be СО», Along the posterior margin of each segment (Text-fig. 10) are 
two or three transverse rows of specially differentiated amber-eoloured plates 
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(pl), which probably mark the points of insertion, internally, of the segmental 
mnscles, as described hy Viallanes (1852, p. 7). Similar plates are numerous 
on the eleventh segment, and in the region of the anus. The latter is in the 





Text-fiv.9. Spiracle of abdominal segment, and portion of the integument surround. 
ing it. (x 210). 

Text-fig.l0. View of lateral ridge of a segment, showing spiracle on dorsal side, and 
arrangement of lateral bristles. (x 18). 

Text-fig.11. Portion of a bristle, broken otf its base (56). (x 210). 


form of a longitudinal slit, with thick, strongly chitinised lips, situated medianly 
on the ventral surface of the end segment. From it a deep groove runs back- 
wards to eonneet with a terminal transverse split (Text-figs. 2, 8). 
Bristles.—Loneg, stiff, black hairs, or, rather, bristles, are present от all the 
segments. They are very brittle. and are easily broken off at the base, so that 
their regnlar arrangement on the body is best seen on а ftreshly-moulted speci- 
men. In cross-section they are cirenlar, and eaeh eonsists of an outer brownish- 
coloured sheath enclosing a dark solid core, whieh extends almost to the tip 
(Text-fie. 11). Most of them taper to a fine point. As in the larvae of the 
genera Sargus, Chloromyia, Microchrysa, and in Pachygaster minutissima Zetr., 
and Xylomyia maculata Wied., each abdominal segment from the first to the 
seventh bears a transverse row of six, eqnally long, baekwardly directed bristles 
on each surface. "Тһе dorsal hairs are shghtlv longer than the ventral, the 
average lengths in larvae of 2 mm. width being about 0.7 and 0.6 mun. respect- 
ively. Оп the dorsal surface they all slope inward, towards the mid-dorsal hne; 
those on the ventral surface form groups of three on eaeh side, the three con- 
verging posteriorly (Text-fig. 8). Оп each of the lateral ridges of the same 
abdominal segments is a group of four bristles. in two rows, set diagonally 
across the ridge, and sloping upwards and hackwards from the dorsal side (Text- 
fiv. 10). The two of the anterior row are short and blunt; the other two, 
which are arranged alternately with them, are more than. twice as long. and 
sharply pointed. They are usnally longer than the other body bristles, and in- 
erease in length posteriorly, the longest of them, on the seventh abdominal seg- 
ment, measuring 0.8 or 0.9 mm. There is a pair of short pointed bristles 
on the middle of the dorsal surface of the eighth segment, a longer pair on its 
lateral ridges. and a transverse row of fonr on the ventral surface. The lower 
of the two lateral bristles is inserted just at the end of the terminal split. 
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Close to the anus, on each side, and directed towards it, is a single short bristle. 
Further back a pair of bristles is situated on the ridge on eacti side of the anal 
eroove, and another pair on the terminal apex of the mdge, where it bounds the 
transverse split (Text-fig. 8). 

Among these large bristles there occur on the body a few very small. colour- 
less bristles, about 0.05 mm. long. Bight of them are m constant assoeation 
with the bristles bounding the transverse split, in whieh the aperture of tracheal 
chamber opens. Pwo are inserted above and two below the aperture, one elose 
beside the bristle at the angle of the spht. and one between each pair of apical 
bristles (Text-fie. 7). A similar hair occurs laterally on both surtaces of every 
segment, jnst bevond and below the outermost bristles ot the transverse rows. 


2 





Text-fiz.12. Anterior end of larva. Ventral view. (x 12). 

Text-fig. 13. г : Dorsal view. (x 12). 

Text-fig.l4.  Prothoracie spiracle. Surface view. (х 112). 

Text-fig.lo. View looking down on posterior end of larva. (x 22). Z, terminal groove; 
5, spiracular aperture; c, anus; D, dorsal surface; V, ventral surface. 


The arrangement of the bristles on the thoracic segments is somewhat dif- 
ferent. On the dorsal surtaee of the first segment there are two transverse rows, 
with fonr small bristles in the first row. six in the second (Text-fig. 13). Meso- 
and imeta-thoraeie segments each bear the usual row of six on the dorsal surtace. 
But on the ventral surtaces of the three segments there are only four. On the 
prothoracie segment these are arranged in [wo rows, on meso- and meta-thorax 
in a single row, with the two outer bristles directed forwards instead of back- 
wards ('Text-fie. 12). Тһе lateral ridges bear each only a single pair of long 
bristles, but a small colourless hair, similar to the other microscopie hairs on 
the hady, is also present. 

Except їп the relative length of the bristles, the smallest. larvae fonnd (2 
to З mm.) are exactly similar to the tully-developed larvae. The bristles are 
proportionally mueh longer in the younger larvae, and give them a distinctly 
hairy appearance. The two long bristles of the lateral ridges are specially well 
developed. while the two smaller ones are very. minute. 

The IHead—The head is short, and broadly conical. having a basal width 
of 0.48 mm., and a Jengih of 0.57 mm. in larvae of 8 mm. length. Tt is deep 
vellowish-brown in colour, darkest in front, where it is most strongly ehitinised, 
and divided into a median and two ateral lobes. (Pl. xxvii. figs. 1, 2). The 
median lobe terminates in a small, evlindrieal process, with smooth surface. and 
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bluntly rounded tiv. The lateral lobes are situated some distanee further back, 
0.15 mm. behind the median process. They are short, broad, rounded "bosses," 
with rugose surface, composed of thick, dark chitin. Behind them, in the pos- 
terior third of the head, there is, in the clear, membranous area on each side, a 
prominent eye-swelling, bounded by a semi-eireular membrane. The greater part 
of the npper surface of the head is covered by a broad selerite, presenting an 
irregular series of transverse ridges, with two specially prominent ones on each 
side (Pl. xxvii. fig. 1). In front ot each of these is a small bristle. Another 
very small bristle 15 situated on each side of the median process. At the base of 
the eye-swelhug on both dorsal and ventral sides is a stout prominent hair, 
about 0.32 mm. long. The ventral hair is accompanied by another very small 
one. Two smaller bristles, of unequal length, are situated in front of them, 
close to the ventral base of the lateral "boss." On either side of the mid-ven- 
tral liue, on a level with the lateral "bosses," is another small bristle, and a 
similar pair is situated further back, towards the base of the head. There are, 
thus, six pairs of bristles on the ventral surface, and four pairs on the dorsal 
surface. AH the bristles appear to be sensory in eharacter, but none of them 
correspond to the jointed anteunae which are said to be present on the heads of 
Siratiomyid larvae, If true antennae exist 1 have not been able to detect them. 
In the figure whieh Brauer gives of a Sargus larval head, he marks the lateral 
lobe “Fuhler.” but in the Metoponia head this is clearly a portion of the ehitinous 
skeleton. However, there is, on the ventral base of each lateral lobe. а eurious strue- 
ture having much the appearance of a spiracle. It is in the form of a shallow. 
cup-shaped projection, with a row of tooth-lke processes projecting trom its 
inner margin, into its cavity (Pl. xxvii., fig. 2). 

The mouth parts are small, and dilficult to distinguish, on aeeount of the 
dark colour and density of this part of the ehitinous skeleton. They consist of 
the median proeess, which probably eorresponds with the strnetnre called by 
Beeker (1910) the upper lip. and two pairs of small, pointed scale-like processes 
lying close against 3ts under side (Pl. xxvii. fig. 2). The two inner processes 
are bent over towards each other at the tip. and so are somewhat hook-shaped ; the 
outer are sharply pointed. In strueture and arrangement, these mouth parts 
differ eonsiderably from those deseribed by Beeker and others for Stratiomyid 
larvae, and will be considered more fully in a later paper. 

Stigmata.—The two prothoracie spiracles, situated close to the lateral mar- 
eins of the segment, are large and prominent, dark brown in eolour. and slightly 
salient. They appear to be exaetly similar to those of Pachygaster minutissima, 
as deseribed by Tragardh (1914). Two narrow oval slits open on a flat surface, 
with a regular ronnded outline, below which lies a larger area of ehitin, of dis- 
tinctive shape, shown in Text-fig, 14. А pair of very small spiracles is situ- 
ated on the meta-thoraeie and the first to the seventh abdominal segments, in the 
vateral grooves, a little in front of the middle of the segment. Thev are of 
simple structure, having a triangular aperture, bounded by а dark brown cireular 
area (Text-fig. 9). The two main tracheal trunks terminate internally. in the 
last segment, in large spiracles, whieh open into a median pear-shaped air 
ehamber. This communicates with the exterior by a narrow aperture with 
chitineus lips, situated at the bottom of the deep transverse split at the posterior 
end (Text-fig. 15). If the supposition that a twelfth segment is really present, 
is correct, this split would represent the dorsal incisure between the eleventh and 
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twelfth segments, and the position of the posterior spiracles would correspond with 
that in which they are usually found in dipterous larvae having twelve segments, 
Pupal metamorphosis. 

In this paper 1 do not propose to do more than indieate in a general way 
the external features of the development of the pupa. 

Jusbasehjanz (1910) has studied, in great histological detail, the metamor- 
phosis of various internal organs in the larva, but says very little about the 
pupa, and, so far as 1 am aware, no deseription exists of the stages in the 
gradual change of form during its growth from the larva. 

As the pupa is hidden inside the old larval skin durmg the whole course of 
its development, it is necessary to remove the skin in order to stndy it. Ata 
very early stage in its metamorphosis, the pupa comes to lie free inside the 
skin, surrounded by a watery fluid, and retaining its eonneetion with the skin 
only by means of the stigmata on eaeh segment Its removal, therefore, 1s an 
easy matter, and is rendered still easier by the existence of lines of weakness in 
the skin at the points where it 15 subsequently split open by the emerging fly. 
Old, empty larval skins show the lines of cleavage very well. By a clean, 
circular eut round the upper part of the seeond thoraeie segment, the portion of 
the ease anterior to this is separated off in the form of a sorf of "head-cap." 
In the mid-dorsal line, the cireular eut dips to form a shght angle, and from 
this point a straight spht extends down to the upper part of the first abdominal 
segment, where it meets a second transverse split extending nearly across the 
full width of the dorsal wall. After the emergenee of the flv, the edges ot these 
splits fit closely and evenly together, owing to the rigidity of the walls, so that 
the skin has the appearance of an entire ease, with a circular aperture at one 
end (Text-fig. 4). 

These natural limes of cleavage are found to be present from the earliest 
stages of pupation. The "head-eap" is easily removed by light pressure with the 
point of a needle, and a similar pressure opens up segments two to four, mid- 
dorsally, in a longitudinal direetion, then circularly round the fourth segment 
(Text-fig. 16), so that this portion of the skin. forming a “thoracie band" ean 
he stripped off in a single piece. Dy carefully eutting along the mid-dorsal line 
of the abdominal larval skin, the pupa ean he removed, still enelosed in a deli- 
eate. transparent pupal menibrane. 

In the earliest stage of a female pupa removed in this way (Pl. xxvii., fie. 3) 
pupal head and thorax have become ditferentiated, but the abdominal segments 
still retain the larval shape, and differ from those of the larva only in the ehar- 
acter of the integument, and in the presence of stout, projecting spiracles with 
brown chitimsed tips. With this execption, the entire pupa is very soft. and 
pure white. No trace remains of the hexagonal armoured plates of the larval 
skin, or of the bristles, or other integumental structures. The enelosing mem- 
brane fits closely over the body, and, exeep! where it is raised into “blisters” 
over developing appendages, it is not apparent. 

The position of the month parts is indicated by blisfer-hke swellings of this 
character. Already well defined at this early stage, they form, at later stages, 
much more eonspieuous features of the pupal head, than do the mouth parts on 
the adult. 

The three thoracie segments are still distinct, and the appendages of each 
are folded closely against its ventral surface. and do not extend beyond the seg- 
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ment from which they originate. In the specimen shown in PL xxvii. figs. 3 
and 4, the appendages had been stretehed out for examination, aud had not com- 
pletely resumed their normal closely-packed condition when figured. The seg- 
ments of the antennae and the limbs are indicated only by faint grooves in the 
uniform, finely-granular, white matter of which all the appendages are composed 
at tbis stage. 

The halteres are relatively much larger than in the imago, and appear 
clearly as the rudiments of meta-thoraeic wings (Pl. xxvii. fig. 4). 

The first appearanee of colour on the body is in the region of the eye rudi- 
ments. These soft, white. rounded prominences assume a yellowish tinge abont 
the same time that the thoraeie appendages, still white and indistinctly divided 
into segments. unfold, and extend down over the ventral surface of the body. 
As the eyes deepen in eolour, the yellow tinge extends over that part of the 
head which is orange-coloured in the adult female. 





Text-fig.16. Diagram showing way in which larval case of pupa is opened up. (x 11). 

Text-figs.17-20. Metamorphoses of posterior end of larva during,pupation. (x 12). 
Fiv.17. Lateral view of early stage. Fig.18. Ventral view of later stage. 
Figs.19-20. More advanced pupae, lateral views. 7th sp., spiracle of 7th - 
abdominal segment. 


At this stage the terminal abdominal segment loses its larval eharaeter, and 
becomes shghtlv bilobed at the tip (Text-fig. 18), while a bilobed protuberance 
grows ouf from its ventral surface. The latter probably originates from the 
upper, or eighth abdominal segment, while the bilobed tip belongs to the ninth 
(fused) segment. 

The development of this terminal, or fused eighth and ninth segment, into 
the external genitalia of the adult fly, is the most noticeable feature of later pupal 
growtlr. It has been followed out in more detail in the female than in the male. 
and 1s shown in Text-figs. 17 to 20. The mate pupae secured did not show the 
same range of developmental stages, but eight distinet abdominal segments are 
present in all. 

Other changes take the form of depositions of colonring matter, aud of 
ehitin in various parts of the body, as the segments of the appendages become 
more clearly defined; and the outgrowth of hairs on these segments, and of a 
fine pubeseenee on the abdomen (РІ. xxvii, fie. 6). The wing sheaths lie flat 
against the ventral surface of the body, and cover the first and second abdominal 
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segments. Within them the тлер crumpled and folded wings ean be seen, very 
dark in colour. The first pair of legs extends down to the tip of the wing, the 
seeond pair to the middle of the third segment, and the third pair almost to the 
fifth segment. The limb sheaths fit loosely over them, and are slightly constrict- 
ed at the level of each joint. 

The form of the sheaths for the mouth parts is shown in Pl. xxvii, fig. 7. 
They consist ot four thin-walled vesicles, two central, upper and lower, with 
enlarged hilobed extremities, and a narrower one on each side, bluntly rounded 
at its extremity, and with a small secondary lobe attached to its’ upper surface. 
"Through their walls it is possible to see portions ot the developing mouth parts. 
at first pale yellow in colour, later darkening to а deep brown. There is а 
certain amount of rigidity in the pupal skin, so that the vesicles retain their 
sbape unsupported by the nnderlying organs. these being much smaller than their 
covering. When the latter is removed it is fonnd that the latera] vesicles enclose 
the maxillary palps, and the lower median vesicle the "proboseis," its bilobed 
extremity forming the sheath for the labelae. The parts enclosed by the npper 
vesicle are very small and ineonspienous, but a carefu} examination of them 





Text-fig.21. Month parts of pupa disseeted out from pupal sheath, surface view. (x 57). 
Text-fig.21a. Labrum epipharynx of same. 

Text-fig.22. Back view of the same. 

Text-fig.23. Portion of sheath of month parts, showing enelosed labruin-epipharynx, and 


palp. 
Jr.cl., fronto-elypeus; Zep., labrum-epipharyux ; Ap., hypopharynx; s.p., maxillary 
palp; pA, pharynx; Zab, tabella. 


when dissected ont (as shown in Text-figs. 21, 22) reveals the presence of most 
of the structures deseribed by Peterson (1016), and shown in his figures of 
Stratiomyia apicula. Within the proximal end of the vesiele is a small saddle- 
shaped piece of ebitin, the fronțo-elypeus, which supports. on its lower, inverted 
V-shaped margin, a triangular, beak-hke process, projecting outward from the 
face, the Jabrnm-epipharynx (Texst-fiv. 2le). 1n the pupa, the line ol junetion 
between the constituent parts is still visible, and the underlying epipliarynx is 
clearly distinguishable from the Jabrum. Lying below this. structure, and still 
julte separate trom it. is the thin grooved hypopharynx. № the imago (PI. 


we 
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xxvii, tig S) its basal portion is united with the labrum-epipharynx, to form the 
basi-proboscis, and the free distal end is scarcely distinguishable. 

The tip of the labrum-epipharynx, in the pupa, does not reach beyond the 
proximal half of the sheath enclosing it (Text-fig. 23), and the existence ot the 
enlarged, bilobed, distal portion is puzzling. No structure is contained within 
it at any stage of development. The double nature of the sheath enclosing the 
maxillary palp is also peeuliar, but seems to suggest the presence, originally, of 
well-developed maxillae, with their galeae and laciniae. 

Between the lateral sheaths, just below the upper median one, there are, in 
the very early pupal stage figured in Pl. xxvii, figs. 3 and 4. two small, thin, 
needle-like, chitin pieces, whieh are not enclosed in sheaths. ‘These structures, 
which do not appear in later stages, would seem, from their position, to repre- 
sent rudimentary mandibles, though no trace of mandibles exists in tlie imago. 

Other swellings of the pupal skin, for which no apparent reason exists, 
occur on the head. A small double vesicle is situated between the base of the 


.antennae, and the sheaths for the mouth parts (Pl. xxvii, fig. 7). Just below 


the eye on each side, in the position of the gena, isa prominent, downwardly- 
projecting, hollow vesicle. 

Stigmata —A pair of lateral spiracles is present on each abdominal seg- 
ment trom the first to the seventh. The first six pairs are very prominent trom 
the earliest stages of pupal development, and are of complicated strnelure, 
The greater pertion of each one lies outside the body wall, in the region between 
it and the pupal skin, whieh is here raised into a sharp peak, and strengthened 
hy a funnel-shaped piece of chitin. The wide mouth of the funnel faces in- 
wards, and serves to protect the underlying stigmatie apparatus. This consists 
of a pear-shaped bulb with thick musenlar walls, penetrated by a fine lumen, 
and terminating in a long slender tube, with strongly ehDitinised walls, which 
runs through the neck of the funnel. and extends out to the larval skin (Text- 
ig. 19). The tip of the spiracle appears on the outer surfaee of the larval skin 
as a dark brown projection in the region of the larval stigma, <A slender tra- 
cheal tube. given off from the base of the bulb, and opening independently on 
the pupal skin, is probably the original larval tracheal tube, the pupal spiracie 
being a secondary growth. These siruetures will be considered more fully in a 
later paper, dealing with the tracheal system of larva and pupa. A trachea of 
the ordinary type connects the base of the stigmatie bulb with a eireular aperture 
in the body wall. Shortly before the emergence of the imago, this tube becomes 
detached from the Боду. and the whole stigmatic apparatus is left behind in the 
pupal skin (Pl. xxvii. fie. 9). The only trace of it whieh remains on the body, 
is a wide, deep hole, with chitin rim, on the lateral marein of each segment 
спе 20). 

The spiracles of the seventh pupal segment differ from the rest. They pro- 
jeet very little bevond the body, and are of simple structure, tacking the great 
development of ehitin supperts. The reason for this is seen when the larval skin 
is dissected away from the dorsal wall of the pupa (PL xxvii.. fig. 5). Тһе first 
six abdominal segments correspond exactly with the segments of the larva, and 
are in close contact with the larval walls in the region of the spiraeles, But 
the terminal segments undergo a considerable change in size and shape during 
metamorphosis, becoming telescoped to a certain extent. and reduced in width; 
so that a wide space is left round the posterior end of the pupa, and the seventh 
pair of spiracles is not opposite the corresponding pair in the larval skin, and 
eannot reach the exterior to funetion in breathing. 
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All the figures, for both Plate and Text-figures. were drawn at stage level, 
with the help of Zeiss eamera lueida. and Zeiss aud Reichart oculars and ob- 
jectives. 

Type speeimens of larva, and male and female pupae and bred specimens of 
both spring and autumn broods have been deposited iu the Australian Musenm, 
Sydney. [Specimens Nos. Ix 43304—08. | 

Figures of bred specimens, both male and temale, are shown on Plate xxviii. 


LIST OF THE SPECIES OF STRATIOMYIIDAE WHICII HAVE BEEN OBSERVED IN THE 
EARLIER STAGES, WITH REFERENCES TO THE LITERATURE RELATING TO THESE. 


[To avoid unnecessary repetition the authors are quoted here only with date 
and page of work. The complete referenee will be found m the literature list at 
the end, which is arranged in chronological order. The names of the species are 
those given in the deseriptions referred to. Хо attempt has been made to deal 
with synonymy. | 
Beris chalybeata Forest —Walker, 1851, pp. 11, 12; Schiner, 1564, p. 24; Drauer, 
1883, p. 58; Lundbeek, 1907, p. 69. 

Beris spp.—Williston, 1908, p. 165: Verrall, 1909, p. 199. 

Chloromyia [ormosa Seopoli.—Lundbeck, 1907, pp. 65-66, fig. 26; Verrall, 1909, 
Dou 

Chorisops (-lctina) tibialis Meigen.—Handlirsch, 1883, pp. 243-245, figs. 1-4; 
Brauer, 1883, p. 58; Lundbeek, 1907, p. 70; “етап. 1909, p. 204. 

Chrysomyia formosa Zett.—von Roser, 1834, p. 267; Cornelius (Sargus formosus 
Schrank), 1860, рр. 202-204, t. 1.; Brauer, 1883, pp. 58 and 23. 

Chrysomyia polita Linnaeus.—Reaumur, 1742, t. 14, fig. 6; von Roser, 1534. p. 
267; Bouché, 1834, p. 49; Seholz, 1848,-pp. 1-3. 10; Beling. 1882. p. 
188; Braver, 1883, p. 58. 

Cliteliaria ephippium Fabricius.—Meigen, 1818. iii, р. 130; von Roser, 18534. р. 
267; Westwood, 1840, p. 533. fig. 127. 8; Zeller, 1842; Markel, 1844. pp. 
266, 478-480; Scholz, 1818 (9); Jaennicke, 1866, p. 226; Brauer. 1553, 
p. 98 (Ephippium thoracium) ; Verrall. 1909, p. 53. 

Ephippium albitarsis (?) Bigot.—Froggatt, 1596. p. 54. Pl. ix.. figs. 12. 13. 

Geosargus (Sargus) spp.— Williston, 1908, p. 165. 

ITermetia albitarsis Fab.—Brauer, 1883. p. 58. 

Hermetia illucens L.—Bellardi, 1861, p. 26; Brauer, 1883. p. 58; Dunn. 1916. 
pp. 59-61. 

Hermctia spp.— Williston, 1908, р. 165. 

Hoplodonta viridula Fabrieius.—Lundbeck, 1907, pp. 57-58. 

Microchrysa polita Linnaeus.—Lundbeck, 1907, p. 67; Verrall. 1909, p. 192. 

Microchrisa spp.—Lundbeek, 1907, p. 67. 

Mytochrysa. spp.—Wilhston, 1908. p. 165. 

Nemotelus pantherinus L.—Lundbeck, 1907, p. 26, fig. 7. 

Nemotelus uliginosus Linnaeus.—Halday. 1857. р. 194; Brauer. 1883. pp. 58. 
By. 

Nemotelus spp.—Lundbeck, 1907, pp. 23-24; Williston. 1908, p. 165. 

Odontomyia angulata Panz.—Lundbeek, 1907, p. 56. 

Odontomyia argentata Fabricius.—Zeller, 1842, eol. 807; Zeller. 1846. 111.: Lund- 
beck, 1907, p. 51. 

Odontomyia hydroleon Linnaeus.—De Geer, 1778, vi., Pl. 9. fiv. 4; Brauer, 1883, 
Pp. 995235 
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Odontomyia ornata Meigen. —Réaumur, 1742, Pl 25; Zeller, 1842; Jaennieke, 
1860, p. 218; Brauer, 1883, p. 58, fig. 23c; Lundbeek, 1907, p. 54, fig». 
20-21; Verrall, 1909, p. 143. 

Odontomyia tigrina Fabr.—Lundbeek, 1907, p. 50; Jusbaschjanz. 1910, p. 685. 

Odontomyia viridula Fabrieius.—Scholz, 1848, p. 34; Brauer. 1883. p. 58; 
Jusbasehjenz, 1910, p. 685. 

Odontomyia spp.—Lundbeck, 1907, p. 48; Williston, 1908, p. 165; Verrall, 1909, 
pe 130. 

Oxycera meigenii Staeg.—-Ieeger. 1856, p. 335; Brauer, 1883, p. 58. 

Orycera morrisii Curtis.—Haliday, 1857. p. 193; Verrall, 1909, p. 102. 

Oxycera triliniata Linnaeus.—Heeger, 1856. p. 335; Brauer. 1883, p. 58; Lund- 
beek, 1907, pp. 31-32, 34, fig. 14. 

Oxycera Spp.—Dreni, 1846, eol. 164; Haliday, 1857, p. 193, Pl. 11; Brauer, 1883, 
р 297 

Pachygaster ater Panz.—Meigen, 1818, vi. p. 344; vii, p. 104; Maequart, 1823; 
ot. Кагар 1825; p. 779; бешар. 1829. p. 94; Scholz, 1848, p. 1-3. 
19; Dn£our, 1841, p. 264; Heeger, 1853, fig.; Brauer, 1883, p. 58; Verrall. 
1909. р. ТОЁ 

Paehygaster leachii Curtis.—Perris, 1870, p. 212; 1876, p. 180; Verrall, 1909, 
p. 78. 

Pachygaster meromelas Dufour.—Dufour, 1841, pp. 264-266, figs. 17-19. 

Pachygaster minutissimus Zett.—Zetterstedt, 1851, viii, p. 2961; Brauer, 1883, р. 
58; Lundbeck, 1907 (Р. minutissima), р. 21; Tragardh, 1914, рр. 192- 
196, figs. 3-5; Verrall, 1909, р. 68. 

Pachygaster orbitalis Wahl.—Verrall, 1909, p. 75, fig. 99. 

Pachygaster pini, Perris.—Perris, 1870, p. 210, ten figs. ; Brauer, 1883, ise flere 

Pachygaster tarsalis Zett—Lundbeck, 1907, pp. 20, 22, fig. 4; Verrall, 1909. p. 
72, fig. 100. 

Pachygaster spp.—W'estwood, 1840, p. 532, figs. 127, 129; Zetterstedt. 1851. viii.. 
p. 2961; Braner, 1883, pp. 58, 23; Williston, 1908, p. 165; Verrall, 1909, 
р. 66. 

Sargus bipunctatus Seopoli-——Réanmur, 1742, p: 99. PL LE ner РІ 99 Пас 598 
Braner, 1883 И ОЗ йо. 21. 

Sargus cuprarius Linnaeus.—Lyonet, 1832, Pl. 17, figs. 21-24, 29; Bouehé, 1834. 
p. 48, Pl. 4, fies. 31-36: von Roser, 1834, р. 267; Westwood, 1840, р. 533, 
fig, 127, 10; Dufour, 1846 (Comptes rendus), p. 318-319; Веһле, 1882, 
p. 187; Brauer, 1883, p. 58; Lundbeck, 1907, р. Gl, Vere 1900775181. 

Sargus flavipes Meigen.—Lundbeek, 1907, p. 64. 

Sargus formosus Schrank .—Cornelius, 1860, pp. 202-204, Pl. 9. 

Sargus iridatus Seop.—Lundbeck, 1907, p. 62, fiv. 24. 

Sargus spp.—Perris, 1870, p. 206; Lundbeck, 1907, p. 60; Verrall, 1909, p. 165. 

Stratiomua anubis Wiedem.—Cros, 1911, pp. 99-103, figs. 

Stratiomys chamaeleon Linnaeus.—Frisceh, 1720, p. 10; Swammerdam, 1737, Pls. 
39, 40, 41; Réaumur, 1742, Р]. 22; Sparmen, 1804; Sehrank, 1793, pp. 
7-25, Pl. 3, figs. 1-9; Geoffroy, Entom.. ii., p. I7: Westwood, 1840, p. 
332: Leydig. 1860, p. 157, fig.: Leydig, 1861, p. 39; Bráner. 1883. p. 
58. figs. 22, 24; Mik, 1896, pp. 110-111; Florentin. 1899. p. 2/4: шя 
basehjanz, 1910, p. 685; Fanthom and Porter, 1913, pp. 609-620, PISIS 
Verrall, 1909, p. 152. 
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Stratiomyia polum da Meigen.—Fanthom and Porter, 1913, р. 009-620, Р). xh. 

Stratiomyia spp.— Lundbeck 1907, pp. 14-15, 41, 74. 

Stratiomys furcuta V'abr.—Zetterstedt, 1851, 1., p. 135; Brauer, 1583, p. 57, fig. 
23a; Lundbeck, 1907, p. 44, fig. 17. 

Stratiomys  lougicornis Scop.—Scholz, 1848. p. 34; Friedenfels, 1880, p. 164; 
Brauer, 19863, "р 97, fig. 23b; Henneguy and Binet, 1892; Ixi., рр. 309- 
310, Pl. 6; Lundbeck, 1907, p. 43; Cros, 1911. p. 101. 

Stratiomys strigata Meigen (пес Fabricius) = 8. riperia.—lawall, 1867, р. 124. 

Stratiomys strigosu.—llenneguy and Binet. 1892, exiv.. pp. 430-432. 

Stratiomys spp. (Habitat).—Packard, 1871, p. 102; also in Amer. Nat.. il; 
Lucas, 1879, р. 142; Laker, 1580, pp. 167-168; Brongniart, 1881. p. 419; 
Grilith and Packard, 1852. pp. 599-600; Pearson, 1884. p. 1287; Jolm- 
ООА р. 229; Williston 1905p 105: 

Stratiomys sop. (CMerphol.).—Kuncke]. d'Herceulas, 1879. pp. 491-494; Viallanes. 
1885. pp. 75-75; Vaney, 1900, p. 360. 

Stratiomys spp.—Sharp, 1901, p. 419. 

Subala citripes Dufour.— Dufour, 1840, (Soc. Ent. Fr). p. 40; Dufour, 1847. pp. 
BEES. vi. Pl. xy ME 1 

Sahala maculata Sabhl.— Wesmael 1837. Ann. Soe. Ent. Fr, vi. p. 59; West- 
wood, 1840, p. 534; Dufour. 1847; Zetterstedt. 1851, i. p. 130; Braver. 
1883, p. 59; Austen. 1899 (Xylomyia maculata), рр. 181-190; Lundbeck. 
1907, p. 82: Gorhi&n, 1399, (Ent. Mo. Magy). p. 713 Уст, 1809. р. 
nop 

Subla (Xuloplugus) marginata Meigen. ~Wesmael, 1837. (Bruxelles). pp. 320- 
322: ТЗ (Wm? лос. Entar), p. 90; Зоор Notizen. 1538.10 col 
39-40: Scholz. 1548. pp. 1-3. 8-19. 49; Dufour, 1847, p. 13, Pl xvii.. fig. 
13; Verrall. 1909 (Xylomyia marginata), p. 227. 

Subala pallipes Loew.—Townsend, 1803. p. 163, 

Subula (Xylophagus) raria Meigen.—von Roser, 1828. p. 188; Westwood. 1840. 
p. 584. fie, 127. 14: Неесег. 1858. p. 307; Brauer, 1883, p. 59. 

Хоту (Хае Meig.) spp.—Lundbeck, 1907. pp. 79-80, 

Zabrachia polita Coquill. — Johnson, 1906, РІ. 1, fig. 8. 

Aabracitia spp.—Williston. 1908, p. 165. 


LITERATURE DEALING WITH THE BIOLOGY OF THE NTRATIOMYHDAF. 
eErranged in chronological order. 


1720. FRISCH, J. L.— Beschreibung von. allerly Jnseeten in Teutehland. nebst 
nutzhehen Anmerkungen . . . . von diesen . . . . inlandisehen 
Gewrrme, Бетрр. 1.. 5. p. 10. 
(Straliomys chamaelcon, larva). 

1:37. SwaMMerRpvaAM, -}.—Bibha naturae. 1737-1738. London, 1758. РЕ. 
(Nratiomys chamacleon, larva. Structure and biography described accur- 
ately and in detail with figures under the name 27457745). 

1742. WMHkavwtn, R. A. F.—Mémoires pour servir à Phistoire des insectes. 4 
vols. l'avis. iva pls. 
(S£rut fomiytidae, larvae). 

1778. De Grern.—Meémoires pour servir à histoire des Insectes. T vols. Stock- 
nomeu 6l. heart: 
(Odontomyia Aydroleon, larva). 
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1793, Scunmaxk.—bBDeitrag zur Natureesehichte der Stratiomys chamaeleon. 
Naturforscher Stuck, xxvii., pp. 7-25, tab. iii.. fig. 1-9. 

1804. Srarmax.—Selrift d. seliwedisehen. Akad. 

(Sfratiouys chamaeleon, larva). 

1822. Mricen, J. W.—Systematische Beschreibung der bekannten. Muropaischen 
Awoflugeligen Insekten. Пап, ii, p. 130; vin р. 344; vin p. 104. 
(Fphippium thoracium, Pachrgaster spp.) 

1823-1827. Macquarr.—Dipt. du Nord de France. Lille, Travanx, 1823-24, pp. 
oH- 244; 1825, pp. 3212-499; 1826-27, pp. 213-291. Lille, Mem. Soc. 
Se, 1827-28, yp 2-371; 1833. pp 137-368. 

(Puchyeasier sp. larva). 

1825. Sv. ЕАвбЕАС and SERVILLE.— Les larves du Vappon Lat. Fabr. (Pachy- 
gaster Meiga, Мас. |] BEneyclopédie méthodique, х. p. T. 

(Larvae received from Carcel by Macquart and described by him. His des- 
cription quoted). 

1828. Vox Roser.—Beitrage zur Nature. d. Gatt. Xylophagus. Naluruiss. 
-lbhandl., Stuttgart n. Tubingen, n.. Helt. 2, p. 1858. 

(Larva of Nylomyia varia (Xylophagus varius) described). 

1820. Sciuitpinc.—Entomol. Beitre., i, р. 94. Tab. 8. fig. 5. 

(Larvae of Pachygaster ater under the bark of Pinus silvestris). 

1832. Lyoner, Prerre.—Reeherehes sur l' Anatomie ct les Métamorphoses de 
ditférentes — espeees  d'Insectes. Ouvrage posthum. publié par 
M.W. de Паар, Paris, J. Balhere, 580 pp.. 54 Planches. 

(Surg us cuprartus larva, t. xvii., figs. 21-24, 29). 
(бе ко S is. Hist. Nata Wém., xvin. 1829, pp. 233-312, 
ЭО e epp. 5r-131, 341-155: xx., 1832. pp. 1-1.) 

1834. Богсне, P. F.—Naturgeschiehte der Insekten, besonders. ihrer ersten 
zustande als Larven nuud Puppen. Berlin. 
(Chrysomyia polila, arva, i, p49. Surgus cuprarius). 

1834. Vox RoskER.— Wurttemb. Correspondbl., i... p. 267. 

(Larvae of Œhrysomyia polita, and Ch. formosa under stones; Ephippinm 
thoractum larva; Sargus cuprarius larva). 

1837a. WESMAEL, CoxNsTANTIN.— Sur les métamorphoses d'un. Xvlophage. (Sub- 
ule тагтаа). Bull. stead, Nei. Brurelles, iv. pp. 320-222, 

| (Also m Froriep. Notizen, vi. 1838. col. 39-40.) 

183r60, WESMAEL, CONSTANTIN ,—.tun, Noc. Ent, Pra vi. Bull. Entomol. p. 
Ixxxix-xc. 

(Subula (Nvlomyia) marginala Mg., or Subuta maculata larva). 

18410. Westwoon.—TIntrodnetion to the Modern Classification of Luseets. i, pp. 
532-534 
(Preparatory stages of Sudu/a maculata found in dry rotten tree inthe New 
Forest and imago reared. /phippiuim thoractun larva, p. 533, fig. 127, 8. 

асйусаѕіег spp., p.932, fig. 127, 9. Sureus cuprarius, p. 933). 

1841. Dvrotr, LEox.—Note sur la larve du Pachygaster meromelas, insecte de 
l'ordre des Diptéres. ол, Nei, Nat., Zoo, ser. 2. xvi... pp. 264-266, 
fies. 11-19. 

1842.  ZELLER.—"Dipteroloeisehe Beitrage.” Oken, 75/5, xi.. eol. 807-847. 
(Odontouvia argentala, Larve in feuchten Erlengehólzen, Herbst, Winter 
und Frühjahr unter faulem Laube, 'Taubnesselu а. a. Vegetabilien. /7pArp- 
pium thoraciun larva, Odontomyia ornata larva). 
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1844. MARKEL, FRrEDRICK.— Beitrage zur Kenntniss der unter Ameisen lebeden 
Insekten. Germar's Zeitseh. f. Ent., i, 1841. pp. 203-225; Ibid., 
v. 1844 pp. 193-271. Ueber die Larve von Clitelaria ephippium. 
lbid., v.. pp. 478-480. 

(Ephippium thoracium with Formica fuliginosa). 

1846. DBRExi.—Beitrag zur Kunde der Dipteren. Oken, Isis, iii... eol. 164-175. 
(Оллсеға spp. larvae). 

15464. DUFOUR, кох. Хаг une colonie d'insectes vivant dans l'ulcère de 
l'Ormeau. Comptes rendus Acad. Paris, xxiin pp. 318-319. 

(Larvae of Sargus cuprariis). 

1846b. Derove, L —Quelque chose sur le Brachyopa bieolor et le Nubularia cit- 
ees. Чий, Soc; Ft. Pry гог 2, 66 
(Subula citripes larva). 

1847. Durour, L.—Histoire des Métamorphoses du Subula citripes et de 
quelques autres espèces de ce genre de Dipteres. «tyn. Sei. Nat. 
Vool.. sér. З. рр Уп. 

1848. 5сноі2, H.—Ueber den Aufenthalt der Dipteren wahrend ihrer ersten 
Stande. Ent. Zeit. v. Breslau, iv.. pp. 1-34. 

(Stratiomys longicornis, larve in Pfützen, p. 34; Chrysomyia polila larve 
in Kuhdünger, p. 1-3, 10; Æphippinm thoracium,? Odontomyia viridula, 
Pachyeaster ater). 

1851. Watker—Dipt. Brit. і. [probably Insecta Britanniea. Diptera, 3 vols.]. 
(Larva (?) of Beris chalybeata , pp.11-12). 

551. ZETTERSTEDT, J. W.—Diptera Seandinaviae. Lund. i.. viii. 

(Larvae of .S?rafomyiidae). 

1853. Heecer, EnxEsT.—Beitrage zur Naturgeschichte der Insecten— Als. Beit- 
race zur Fauna QGOesterreiehs. Sits. К. Akad. Wiss. Wien, x. рр. 
7-30, 161-178. 460-481. 

(Figure of Pachyeaster ater). 

1856. HEEGER, E.— Neue Metamorphosen einiger Dipteren. Sitz. k. Akad. Wiss 

Wren, xx.. pp. 335-350. 

(Oxycera meigentt, Oxy. triliniata). 

1857. Hatipay, A. Il.— Nat. hist. review, iva pp. 177-196. On some remaining 
blanks in the natural history of the native Diptera (Larvae). List 
of the genera and speeies of British Diptera, the earlier stages of 
which are more or less perfectly known, with referenees to the prin- 
cipal authorities, pp. 188-195. Additional note on the metamor- 
phosis of some species of Diptera. hitherto undeseribed, or known 
but imperfectly. Proe.. pp. 192-196. 

1858. НЕ=кскк, E.—Deitrage zur Naturgescliehte der Insecten. Sitz. k. Akad. 
Wiss. Wien, xxxi., pp. 295-309. (Subulu varia, p. 307.) 

1860. курс, FRaNz.— Uber Kalkablagerung in der Haut der Insecten. Larve 
von Stratiomys ehamacleon. „Атей. f. Naturg., ххх. pp. 157-160. 

1860. ConxELIUs.— Zur Ernahrung und Entwickelung der Larven von Sargus 
formosus Schrank. Ent. Zeit. Stett., xxi, pp. 202-204, t. ii. 

1861. LEYDIG, Fraxz— Berlin. Ent. Zeit., v.. p. XXXIX. 

(Sfratiomys spp. larvae). 


1861. 


1804. 


1860. 


1807. 


ESO. 


1592. 


1882. 


BY VERA IRWIN SMITH. 9211 

Валари, Luict.—Sageio di Ditterologia Messicana. Mem. .1ccad 
Tomo, xix., pp. 201-278. 
(Zermetia tltucens larvae numerous in closets). 

SCHINER.—Fanna Austriea. (Diptera). Vienna, 2 vois. 
(Larva of Beris chalybeata,i., p. 24). 

JAENNICKE.— Beitrage zur Kenntniss der enropaischen Stratiomyiden, 
Xylophagiden, und Coenomyiden, sowie Nachtrag zu den Tabaniden. 
Berl. Ent. Жай х. р. 2158. 


(Odontouiyia ornata bred from a larva found in water near Frankfort. 
Larva of Epaippium thoracium taken by von Heyden in a nest of Formica 
fuliginosa, р. 226). 

Kawarr.— Miscellanea entomologiea. Stett. Ent. Zeit., xxviii, pp. 117-124. 


(Transformations of Sfratioui's strigata briefly described, p. 124. Larva 
found among black ants in an old fallen Pinus sylvestris). 


PERRIS.—Histoire des Insectes du Pin maritime. Ann. Soe. Ent. Fr., sér. 
— 

(Pachvgaster pini larva, p. 210). 

Packarp.—-The larvae of an unknown Stratiomys found in salt water, 
Clear Lake, California. Amer. Jour. Sci. Arts, New Haven, (3), 
vi. p. 102. (See also Amer. Nat.. ii.). 

GANIN.—Materialen zur Kenntniss der post embryonalen Entwickelungs- 
gesehichte der Insekten. Protokolle der Sitzungen der Sektion fur 
die Zoologie und vergleichende Anatomie der 5. Versammlung rus- 
sischer Naturforscher und Aerzte in Warschau, Sept. 1876. Mitge- 
tet von Hoyer. 

(Stratiomys compared with Anthomviqu). 

Lucas.—Larvae of Stratiomys sp. living in hot water in Euboea. and very 
tenacious of life. Bull. Soc. Ent. Fr. (5). ix.. p. exhi. 

KuNckEenL d'HERgcULA:, J.—Recherches morphologiques et zoologianes 
sur le système nerveux des Insectes diptéres. Comptes Rendus, 
Ixxxix., pp. 491-494. 

(Includes larvae of Stretiomyridae). 

Laker, А. G.—Entomol., xiii.. pp. 167-168. 
(Larvae of Stratiomys in winter. Habits). 

FREIDENFELs, E. von.—Ueber Artemia salina und andere Bewohner der 
Soolenteiche in Salzburg. Mitth. d. Siebenburg Vereins f. Naturw. 
in ITermannst., xxx.. pp. 112-178, Р]. 

(Larvae of Sfrafioutys longicornis, p.164). 

BRONGNIART.— Note sur les Tuts quaternaires de Bernonville, près Gisors. 
Bult. Soc. Geal. France, (3), viii. p. 419. 

(Larva of SZra/rontys found). 

VIALLANES, If.— Note sur les terminaisons nerveuses sensitives des in- 
sectes. Bull. Soc. Philom., (7). vi.. pp. 94-98. 

(Nerves in skin of larva of Stratiomyia described). 

VIALLANES, H.—-Hecherches sur l'Histologie des Insectes. et sur les phéno- 
ménes histologiqnes qui aeeompagnent le développement post- 
embryonnaire de ces animaux. .1пр. Nei. Nat., (Zool.). xiv. 1. pp. 
15945. Р], iv. 

(Includes an acconnt of integument, nerve terminations, ete., of S/rafiouvs 
larvae). 


(See also Bibl, Ecole, EU 5415, PL XVili.). 
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1552. 


1583. 


Lg. 


1892. 


1505 


1855. 


1886. 
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GRIFFITH and PACKARD.— Larvae of Stratiomyia sp. tound in а. По spring 
in Colorado. Smer. Nat., xvi, pp. 999-600. 

BRAUER, F.—Die Zweifluger des Waiserlichen Museums zu Wien. ìi. 
Denkschr. k. Akad. Wiss. Wien, xliv, pp. 59-110, Taf. i, 1. 
(Discusses classification for JViZopAagus and Хира, based on study of the 
larvae, pp.61-62). 

OsTkN-SACKEN.— On Professor Brauer's paper: Versuch emer Characteris- 
tik der Gattungen der Notocanthen 1882. Berlin. Ent. Zeit., XXVi., 
р. 5005. 

(From arguments drawn from the imagines, larvae, mode of pupation, and 
nervons system of the larvae, determines the correct classification of Svdu/a, 
ete.) 

BEgLING.—BDeitragz zur. Metamorphose zweiflugeliger Insecten aus den 
Fanilien Tabanidae, Leptidae. Asilidae. Empidae. Dolichopididae, 
und Syrphidae. Mirek. f. Naturg., 48. 2. pp. 187-240. 

(Includes tarva of Sargus cuprartus and Chrysomyia polita, p.118). 

Braver, F.— Die Zweifluger des Kaiserlichen Museums zu Wien. in. 
Systematische Studien aut Grundlage der Dipterenlarven. nechst 
einer Zusammenstellung von Beispielen. aus der Literatur uber dies- 
elben und Besehreibung never Formen. — penkschr. k. Akad. Wiss. 
Wien., xlvii. pp. 1-100, Pls. i.-iv. 

(A detailed statement of the characters of the larvae of the varions sections 
in S/rattomyiidae, even to genera, pp.22-23). 

PEAnSON.—.;bmer, Nat., xvii. p. 1287. 

(S ration ys larva occurring in sea water). 

HaNpLIRSCH.—— Verh. z.-b. Ges. Wien, xxxi, pp. 243-245. figs. 1-4. 
(Chorisops ( -lctina) tibialis Meig. larva described and figured, with remarks 
on tbe larvae of allied genera). 

ViaLLANES, H.—Sur la structure interne du ganglion optique de quelques 
larves de Dipteres (Musca, Eristalis, Stratiomys). Bull, Soc, Philom., 
(7). їх.. pp. 75-79. See alo Zim. Sci Хей.. (0), xix, Art. 4. pp. 
1-34, Pls. 1. and i. Etudes histologiques ct organologiques sur les 
centres. nerveux et les organes des sens des animaux articulés. 
Troisiàme memoire: Le ganghon optique de quelques larves de Dip- 
teres (Musca, Eristalis, Stratiomys) . 

Hexnecry, F. and Bryer, A.—Contribution à l'étude microseopique du 
système nerveux larvaire de Ntratiomys longicornis. stnu. Soe. Ent. 
Pra (si. р]. ЛОО БОЕ 

НеххЕССҮ, F. and Bixer, A.—Structure du système nerveux larvaire 
de la Stratiomys strigosa. Camptes Rendus, cxiv. pp. 430-432. 
(Summary in Journ, Roy. Mier, Noc., 1892, р. 350.) 

TowxsENn.— nt. News, Philad.. p. 163. 

(Subula pallipes larva described). 

JOInNSON.—.X review of the Stratiomyia and Odontomyia of North America. 
Trams, тор, Ent; Suc. xxu. рр. 297-275. PIE. зи 
(Larvae of S/ra/iomy?a in thermal springs). 

FrnoaccaTr.— The entomology of the grass tree (Xanthorrhoea). Proc. 
Linn, Soc. N.S.W., 1896. pp. 74-87, Fl. ix. 

(Larva and metamorphosis of Æphippium albitarsis, p.8t. figs. 12 and 13). 


1896. 


1800. 


gau. 


1900. 


1901. 


m02. 


1904. 


1906. 


1907. 


198. 


1909. 


о. 


1910. 


MHIL 


TOT3. 


1914. 
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Mix.— Dipterologiselie Miscellen. (2 series), vii. Ueber die F'ruehbarkeit 
von Stratiomyia chamaeleon Deg. pp. 110-111. Wren Ent. Zeit., 
xv.. pp. 106-114. 
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EXPLANATION OF PLATES XXVII.-XXVIIi. 
Plate xxvii. 


Metamorphosis of Metoponia rubriceps Маса. 


Fig. 1. Head of larva, dorsal view. X 45. 

Fig. 2. The same, ventral view. Х 45. 

Fig. 3. Pupa; early stage. Ventral view. X 14. 

Fig. 4. The same, lateral view. X 14. 

Fig. 5. Dorsal wall of larval case cut away to show the enclosed pupa. X 7. 
Fig. 6. Pupa: Fairly advanced stage. Х И. 

Fig. 7. Head of nupa, enveloped in pupal sheath. X 28. 

Fig. S. Mouth parts of imago. X 28. 

Fig. 9. Posterior end of pupal sheath, removed from larval case. “ 9. 


Plate xxvii. 
Metoponia rubriceps Macquart. 


Fig. 1. Bred specimen of male. Emerged April. Natural size, 5.8 mm. long 
from head to tip of tail. 

Bred specimen of female, drawn two days after emergence, in November. 
Abdomen extended to much greater length than is found in most cap- 
tured specimens. Natural size, 14 mm. long from head to tip of tail. 

Fig. 3. Abdomen of a captured female, dorsal view, showing the more usual 

appearance. 
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